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FieiC reconlassance and - l revious iccunentat icn.

Regional Geologi c !'ra-'nevcrk

?he Craj.nage basi.n of Cranria.ll Ca-n1iev1, eoverin,l a-nprcri:na+-e-
1 l ' i . l  s : u a r e  n i l e s  e ) r D o s e s  s i x  r L i f f e r e n t ; e c i : 1 i c  - u y i e s '

: r r i  n : r i ' l  . . r  r re i :ceo l ts  i  n  q=-e :  l re  l i : r * "h  Ho:n  l ' c : ra t ion
(a f luvial  sandstone anrl"  nur ist ,one),  the Prrce Rj- ' ;er fc: 'na-
t ion  (  f iuv :a l  and mar ine  sands+,one anr l  r ' ; . rs t rne) ,  the  Cast le -
sa te  Senr rs i .onp f  , ie l  t : i  e  in  o r i ; in - \  -  + . i "e  B l ' ,  eknawk i 'o rna . t i cn' " - L ' L )

(  sar :Cs tone,  inuds* .cne,  sha le ,  : -nd  co"* l  ) ,  tne  St , " r  P : in t  Sarc -
s tone (Oe: - ta ic  and bea.ch  depos i " ,s ) ,  and the  l / iasuk  Sha ie
nember  o f  t re  l ' i ancos  Sha l -e  (na : ine  in  o l iS i : ) .  Tne - { iawa.* - : :a
anC Bl ind Canyon Ccal Seams, Nhicir  w:- l . i  i :e the - .ea:rs to be
n i  n e i  i  n  i i . o  r o r l j  t  a T c p  a r n e " r '  a t  i h e  D O t , t o n  C i  t f e  : i a r f -

hexk Forrnat ion vhich is of ]ate eretacecus age. Slevera. l -
r ihor  *h . i  n  r  6h+, iCUla f  COal  Seams CCCi t f  + "h lOuAhOr t i  +v t t9  t1  l?3C-
ar r r r  h r r *  nnna o f  then are  o f  _e i ; in i f iean i  ih j -ckness  or  ; : .Cbab l "e
"  -  . , )  ,  l r : E r r r  a !  E  r /  r

iateral  extent to be of an:r  econcnic i .nterest.

l e o l o g y  o f  P r o j e c t  V i c r n i t y

The geo lomr  o l  the  sur face  lands ' " , ' i . t ,h in ' i ,he  p lo : rosed n ine  a ian
erea ccnsist-q er: i i rel l r  of  ex:osure cf  the 3iaekla'*k l ' l rnat icn

" h i : h  c ' - : s i s t s  c l  s a n d s * L c n e ,  n u r l s ' . c r i e ,  : a l ? l e  3 : ' ' l  c c a l .  ' r - h e

i{ia.wa+"ha. ecai -seann has been ni-nec a;rc is exposei zt' an vi)-
:m:<1; ra le  e f  eva t ic r :  o f  " ,  ]0 i t  fee^" .  ' Jver 'nur ren  fo :  t t in ln ;  - ' r i . s

seam in  the  re rn i t  a rea  vouLa ccns is t  e r : i i r :e i "  c f  the  3- iac r -
nawk Fo::na1:.ion risin.:: frcn -rhe :cr+uals +"o a::rr3xima+,e'-,r Irqf 0
fee:-1 in ' , ,he northwest correr cf  tne ;erni t  zrea, This nrc ' , r lC
give a ma-tirn'u-n cverburCen of approrlna+"ei;- 1rC00 fee*u '*i 'uh an
average overburrien of a-pprcxi.mately 400 to 10C feet,. l i:e en-
t i -e  : rc r - r i  i .  e r .ea  is  r rn r i  p r l : i -  h ' i  the  Star  io in* "  SanOstone.
lu r ing  our  geo loE ic  l : - l spe : t i cn  o f  the  prope:  t ; r r ,  a l l  inc iea-

!,icqs were that :..rrcr mining in +,ne Iiiawatha seam dia not en-
cou+-a,g-r ani.r subsurface waier. Coal analysis of san;l es taken
frorn the j i iawatha Seaa indica.te tha+, i t ,  is a.  nigh voia+-i le
nit'-rnin:us coal wi-t,h a tsTii conten+. of a:', 'r.rhp-o frcn i2r!C,0 tc
l"L00C 3T' l - i t3,  ash acnt,ent,  of  6" ' .  te 39i,  rnoisture ol  1 '  

'  
tc ; : , : ,

. rolat i ie nattgr f r , :n 10:: i  16 {r ix:1 i ixed ca-: :bon i :c: :  i iTn'  t .c . : f )-  .
-"- i  5rr i  i : : . -  f r :m C , i ' t  - , :  . j ' .  " '1.  Sr;1 fur . rr l r r , t  a. :ere;ea ,2],- '
p i ' : - : i , ' - '  s . r I f r - r r ,  C , i ) t '  su l l . i * -e  s ' . l l - fu r ,  a id  . l0 r1  i : .1 :a : l '  c  su l fu r .



l , t  l St.ratigraph;;
The tsLackwhawk i 'ornat ion i .s ccmprised of a- lproxi-
ma.t ,el-y 1CC0 feet of  g:re;r ,  carbonaceoris shales,
s i  I  t s tnnes-  csa is  and th ln  in+ ,er - redCec sands tones .
The coal beis to be ni : :ed, near the boit .orn of this
foination, are a"nyvhere fron six t€_ _1_4_,t,gg-t
rn height and are generall;r c1?jf_fiBg_=a_tteb
volat, i le bi tu- 'ninous coa] with a sul fur content
anywhe ie  f rom O.JO percent  to  1 .0  pereent .  The
Blackhawk Formation is under'l-ain by the massivet
cl i f f - forrning Star Point Sandstcne which is
700 to  !00  fee t  th rck .

Stmcture
These iornat i , :ns in the Uasa+.ch Piateau area'
gent ly dip cne to three deg:ees wesiwarC off
the r*est f lank cf  the San l iafaei 3we11. The
regional stmet.u: 'e al" t i tude is brcke;r by several
: .ortn-south *"re:: i inq:,  nigr:  angie rornai faul*"s
which of lset ' .he rccks fron less +-nen ten to
appro:ti-nate\:r 27.A feet o:r' nlof'e. The na,jor farilts
as napped i .ndica. ' r ,e ihat there 2^Te no ne-Jor faul is
occuring j -n +,he pe:mit  area we prcpose to nine in
Crandall- Canyon. Springs surface i.n +"he upper
reaches  o f  t ,he  eanyon : rear  the  Cast legate  S:n i -
stone-tslackhawk lrornat:on bclrronr wiriie several"
seeps of vater ha"re been noied in ihe CrandaLl
Canirr :n area issuint-  f rcm tne Starpoint Sa:rdsione.

C . t t . l

p J l ' t . 4  q Geo1o1;, '  of  Coal-  3ed ani *c;acen'u Jni ts

Expi.oration and lrj"l-1i::g
A n n l  . i  ̂ a n t t  q  - . ) F : - , T i  - .  ; t T p ? .  

' i e - i r r  
r n l ' r  F O  e t : r t r S  j a n i s

. 1 V ^ u I f  , A . L .  J  _ J E . , . t t -  
r * I L : -

i t seL f  ,1u i te  v i i - i  to  f ie id  reccraa . issarce  erpLo-
:'ation. ',.,]i"th no srrla.lcli 'J,i?L drslrrrba.nees and in-
iornaticn fr:on prevlc'.rs r"njri.rg, I'e feel we can
rual i f : r  the reserves cn *.he 80 acres. 

- . lccnonics

el inj ,na.-"es dr i lL i"nq of .eLch a sna.- l  . r .  pa.: 'cel  for
er:p1cr:atnr: . f  reaslns. See l{e.p i : :c luCed as i+ren
I'lr,inber ul:e r"'ith rh:s }niapter fc:' cll+"crn: lr-
f c rsa t icn .

Sira*.igra9h;:
i e e  6 . j . .  : . ' r ' : . . ' e .

3t,:::cture
S e e  6 . 4 . 2  a b a v e .

leta. i ler i  Colurnns of fnteres+. anC
See I ten ] , I rrnber Tuo includeq

CoaL Reselves
B a s e d  o n  U . S . C , S .  C a t a  i n C i c a t , e s  3 L 0 r 0 0 0  t r n  j n

p lace  t  l?A,000 tons  reccver :ab le .
Reserve Calculat icns

" l c n  U . S . C , S .  f - . s " u : e s  
- 1

^ , ,  .5.2 CcaL ,ual:  t ; r  ani  C::aracte: i  s+":  es ,  Su1 f :- : . :  Flrrs ,  C1 a^i . '  anC\ /
. t-lkalini t.il, "-.__,_.,

S e e  6 . 4  a b c v e .
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A \ - ! Cr: ss- l iect i  crs
r^r i . th this Charter.
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Continued-

6 . r ,6  Ad jacent  Un i is  (OverburCen)
See 5 , {  above.

5 . 5 , 5 . 1  R c c k  C h a r a e t e l i s t i . c s ,  A c i d - t o x i c ,
Alkali_ni t;'

S e e  5 . J ,  6 , a r  5 . 4 , 1 ,  a n l  5 . !

a o n l  n g .  r  i l a . r : n * q  . \ c  I , r i F :  - _

6 .5 .2

i i h ' l i n r y a n h : r

i ' f  one inel"r:d.eC.

F^r- i  t .e  -  ' l l  : r r  and

.  2  a - i cve .

' , ' : n i n r  
l f = t = r i =  - ;

r e  r - L : ? : , r \

. lp r i l can* .  le t .e rn ines  t : :e : 'e  r ' : l l  se  no  min in6 :
irazarCs cthel +h3n yg:_r1d be norina,i)";r enco'r.tt 'u€r-
e O .  w i l l  

' c e  
n i r i : - . g  w : ' - h  f  i . S . - : .  '  .  ? : r  r o v e c  r o o f

anC r: lb controL plan whrch vi1]  r ietai- ]  proee4ure
in : iorrnaL and aoverse . 'e. i f  c l l ic ccni. : t - icns, (  see
nap inclu.ded with this Chapter as l ten Nrimber $

for ex*,ent cf  r :nder4rouni worxinq).
Surface ilazards

Appl icant d.ete=nines there '" i i l " i  be no surfaee
hazards other than wor:Ld ncrnaily be enco'antered
{  ne1L iga- l ie  w i * ,h ' lnde : 'g : rounC cpera t :on)  .

Tn : ' l ae+ -s  o f  i , ' i i  r i  n c

Apnl iean+,  de tern i .nes  rhere  w-11 be  nc  ;ec log ic
impacts as a resu. i t  cf  proposed rnlnins cpe::at icn.

.i, '-t
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